ABSTRACT Lung volumes and arterial blood gas tensions in patients undergoing coronary artery surgery were compared in 77 patients given an internal mammary artery graft (group 1) and 33 patients given a saphenous vein graft only (group 2). Patients in both groups developed a severe restrictive ventilatory defect after surgery, more pronounced in those receiving an internal mammary artery graft. Mean (SEM) vital capacity in groups 1 and 2 was reduced to 36% (1-2%) and 45% (2-0%) of preoperative values on the second postoperative day (1-56 and 1-85 1 respectively), with some recovery by day 4 to 56% (1 2%) and 63% (2-1%) of preoperative values. The mean (SEM) arterial oxygen tension was 7-34 (0-13) kPa for group 1 and 7-46 (020) kPa for group 2 on day 2, rising to 8-39 (0-13) and 9-01 (023) kPa on day 4. Analgesic requirements were greater in the group receiving an internal mammary artery graft. Possible explanations for the differences between the effects of the two grafts include the higher frequency ofpleurotomy, the placing ofpleural drains, and additional surgical trauma when internal mammary artery grafts are used.
Introduction
Improved survival of the internal mammary artery graft has recently led to its preferential use in coronary artery surgery.'`3 The technique is surgically more demanding and is associated with an increased incidence of pleurotomy. We present the results of lung function tests and blood gas tensions in patients receiving an internal mammary artery graft and in those receiving a saphenous vein graft.
Patients and methods
We studied 110 consecutive male patients before and after uncomplicated coronary artery surgery. Before operation all patients had a forced expiratory volume in one second (FEV,) greater than 50% predicted and a forced expiratory ratio (FER) greater than 60%.
In the 48 hours before surgery functional residual capacity (FRC, closed circuit helium dilution) and vital capacity (VC) were measured at the bedside with Forced vital capacity (FVC), FEV,, and peak expiratory flow (PEF) were measured with a Respiradyne pulmonary function monitor.4 All measurements were made with the patient sitting upright in a chair. A sample of arterialised capillary blood was taken from the patient's earlobe with the patient breathing room air and analysed immediately for arterial oxygen (Pao2) and carbon dioxide ((Paco2) tension. 5 Patients returned to the surgical ward on the first or second day after surgery and were encouraged to sit in a chair and walk. FRC and VC were measured at the same time each day with the patient seated.6 Arterialised blood was taken on the second and fourth days with the patient breathing room air. The amount of analgesic taken in each 24 hours was quantified by means of a scoring system that takes account of the type and dose ofanalgesia (table 1). The criterion for a diagnosis of chest infection was a postoperative temperature greater than 38-5'C with radiographic evidence of collapse or consolidation.
The independent t test was used to analyse results that were normally distributed and the Mann-Whitney test for ranked data. Qualitative data were analysed with the x2 test with Yates's correction. Probability values of less than 0 05 were regarded as significant. 209 Lungfunction after coronary artery surgery using the internal mammary artery and the saphenous vein group 1 and in one patient in group 2 (X2 = 1-56, NS).
Patients with infection had a lower FRC and were more hypoxaemic on day 4 (p < 0 05) but there was no difference in VC, total lung capacity, or inspiratory capacity. Patients in group 1 received more analgesia than those in group 2 (p < 0-05). The mean (SD) total score was 50 9 (17-6) in group 1 and 42-2 (12-3) in group 2.
Discussion
A severe restrictive ventilatory defect and arterial hypoxaemia occurred after coronary artery surgery. The reduction in VC, TLC, and IC was more severe when internal mammary artery grafting was performed.
Use of the internal mammary artery graft is known to be associated with a lower Pao2 immediately after cardiopulmonary bypass7 but the effects of coronary artery surgery using the internal mammary artery and saphenous vein on lung function in the days after operation have not been compared. The increase in respiratory abnormalities after internal mammary grafting may be attributed to the high incidence of pleurotomy, the placing of a pleural drain, and possible additional trauma to the chest wall during dissection. Shoulder girdle pain is significantly greater when the internal mammary artery is used,8 and in the present study increased surgical trauma may account for the greater analgesic requirements of patients in group 1.
Knowledge that internal mammary artery grafting produces a greater impairment of lung function than saphenous vein grafting may help in the management of patients after coronary artery surgery. 
